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[0 0 0 1] 
[0 0 0 2] 

=i>Ji (strained silicon layer) £*ITV>;|> 0 -> V n > (Si) h 

&(Ge)frb%Z>m (SiGeJf) & v 'J n >-^fK±KJ&*£-£, ^0±Cv V 3 >W B 

fil^^^^V^hlCJ: t)%*k-?&o ffl?Li£, ^t^ittl ^AT&T^i^Strained-Si/SiG 
e/Si*WBJ^ $ fix V> & o 
[0 0 0 3] 

— ^ ^^^^^a^^MM (Buried oxide) &^1-&S0I*« ttz, m& 
3lflHb&*jt/^"ev*& 0 -eLT, ±|BStrained-Si tSOI (Silicon On Insulator) 

fr*ttzm&x*<D%k&^i>%-£tix^& 0 ittti, m&siK£&is J mm'ptsoi<Dmm 
■mt>'&i&*?^.*z>imMft*&t>*txmmirz> tz^Kmm^m^x^^ (^bt^csu ) 

o Z.<D<PX\$, r^^Si/SiGe/Insulator/Sift^J #3t^P LTffi&£ tiX^&o 
[0 0 0 4] 

ttz, SiGeJf^&L&V* TM^Si/Insulator/'Si^J mfe^WS i> $> %> 
^Cm3) o ^l<7)^m±^«L/;M^Si/SiGe*7ic*'f * t li £:frgt 

kx y)mmmu±^mi-x^ siGe^^^*-r^^^^LTv>^> 0 

[##^m 1 ] *gl#fr^5221413-^ 

[^Sr^CiSU] &m%0W, vol.72, no. 3. pp. 284-290. 2003. ~M^m— TSi/SiGe 

^T-uMfezm^izMosr^j ^stj 

[;£#fp:«3] T.A.Langdo, et.al., Appl.Phys.Lett. , vol.82, no. 24, pp. 4256- 
4258(2003) 

i^wtm®: LiHt§ mm] 

[0 0 0 5] 

±|B^-f ti<D]&mii'i5^X$>, ^<DSi-LSI^^^^> *l£ft • ^n-fe7.^th 

t;::|3V>T$r^&*Mlfc^\&ilt £*L&o SiGeO^li, JhfET. A. Langdo, et.al., OlTfc 

Ge(7)tetfc^>^i3^TPpm^§tL-cv^ 0 i/c. «il^/fr1-^«7t-e{i> 

rs*j xmftK&v &momm<D?$mz^&xsoitmw.<vmmiiS't<7>z t& 

[0 0 0 6] 

*§£Wi±, ±U<D'WmK&frX&-£titz1><DX*$>t). $IxJ£, S^SiiS^^i-^Si^^ 
^Zfef&1-Z?z&om&%im*Wi®i1-2>zkZg&)t1rZ>o 

mm*Miki-z>tz&<D^m 

[0 0 0 7] 

z^mfo&i&x i:-e r^Sfr^J < i: *>> #*t H H B4^#**u 

tf%-J&Ztltz i><Di>&<ttl2>o 
[0 0 0 8] 
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[0 0 12] 
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[0 0 19] 

[0 0 2 0] 

3g*i£##JB±<0Sii-*GexJBO|fc*l±, flf***v>tt-ffc*J.y *yy\z X *)'i7*>fL2> 0 
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[0 0 2 3 ] 
[0 0 2 4] 

[0 0 2 5] 

m^mmmt \,xy a (sii-«Gex*)«:3&j£u ^<£>±KM*^*Wf 

[0 0 2 6] 

^2<^#^e>*^#^l^±^^$tuSSii-xGexJl{±, SftKli, X-0**<bX-0 

.5o£W£-e. #*fc9Mfcs*. *^jfcl-&tfr«>£ffi-ett, x=o.i~o.5W 

[0 0 2 7] 

#-7x';f Wx.lf>>t-^-yx7 f) *>ift£ft»j\ fMt*J*y Yom^Wifs Stt 
EPflD^KJ: «5fft?tLS 0 *>&A-C^§*i-*ilr^»wtt, 2 0 0 - 3 0 OCri* 

?>5 0 0-6 0 0t< O^fcft&o 
[0 0 2 8] 

^iMM$#»±OSii-xGex»<Z>ISfc*tt, Ii*4v>lifl;^x?f>^|:J: OfrfctLSo 
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Sh-xGex**ife*U i2 ©i#±i:imfSO*S:^$*)tt, MmUt"*- 
[0 0 3 0] 

fin?** fcv»9^*«rtl«-t*o 
[0 0 3 1] 
(* 3 ©J&BQ 

[0 0 3 2] 

#±k# 2 <7)i#i:iLT$ i ttmomfr^mitm zm? & zt&x-z&o 

[0 0 3 3] 
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10 0 3 4] 

&mmit> m 2 (->p>*«) <oot*h^ 

[0 0 3 5] 

^;Vvn>i7At^tpS(Sii- x Gexil) : £:#5LKM05L^Jh#3isi.t LTJ&SU 

?L£Sii-xGexJl 4 l-CS^^ S i M^Sh-xGex® 4 1 -e?ffc>*L& X n \ZT&$u-fh 0 
[0 0 3 6] 

M^ft&Sii-xGexJf fi> fftKli, X=0. 1^£>X=0. 50&W5 T% #?LS^I«?L5rffl 
[0 0 3 7] 

1> (fajxtf**-*-^^ h) ?)«£ft^ *cfcs>*7 h<7)«§#tt> jH^v&epira^FK 
J; *)ftt>ti2>o 
[0 0 3 8] 

g^^jSJLOSii-xGex®col^*fi. EFa&<5> ^> 7\Z X *)'ufrti2> 0 

[0 0 3 9] 

sii-xGex«£i£*u m2<Dmte±Kmfr^tt-mnfr*mf-£*tt^ mm^mtir 

[0 0 4 0] 

4 COM) 

f£ 2 <7>#f|^ <b & & K - 1> A Jl (Sh - y Ge y Jl ) £Mi L 
^vv^?A£^tfJi(Sii-xGexJi)£?SEMiU -e<7)Xt'^ 1 <Dtf®-frb & £M<W# 

[0 0 4 1] 

&- m 2 <Dmm^Lxm 1 um-^m^m^m *wtft & ^ t § s 0 

[0 0 4 2] 
[0 0 4 3] 

m^mnm t LX<DSh-xGexmit, &%L<lt, X=0.1^e>X=0.5<7)£Wf-C\ 
[0 0 4 4] 

[0 0 4 5] 

M*«Wf Xc9Sh-xGexJic9|&*te, mmh& ^mt^ y > i r> 'Kt>tL%> o 

[0 0 4 6] 

Sii-xGex«*^*L, 3l2c9^#±KM***#/f^£^ SlSfffl^t 
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[0 0 4 7] 

[0 0 4 81 

(* 5 

i2 W#iB-*e)*&*3»flt*3Ko*lB^S*fl3B»fc LWv-^A kSr-frtrW (Sh- X 
Ge«Jf)*»JSL/s|fe, BMfrfbJftfcJ: Ofl-liJifc LT^5L«SiGe» o i2^M 

^e»ft*^»#*«[±K:^d£$tL*S*»iSSii.xGei»tt, IfiKli, X=0. l^«bX=0.5 

[0 0 4 9] 
[0 0 5 0] 

#± k m 2 <*>*#: n» t x m 1 o m & *m®-m *&tf&ztrfx*£z> 0 

[0 0 5 1] 
[0 0 5 2] 

J: *)?ffc>ti&o 
[0 0 5 3] 

[0 0 5 4] 

& XH £ fro T 

[0 0 5 5] 

JJIT> HK*H^HifeMKov>T!a®£fflv>Traf *° ftJfe-rsHJfeffil 1 — 5 f4_h 
^L/iHl-*5 0^^tSi-So 
[HJfefll 1 1 
[0 0 5 6] 

HIl (A) ~H1 (C) *#R«U4:**e> % *f i«$ 1 ©*Ifli:#if (S& 
[0 0 5 7] 

HIl (A) t^i"X5g (fllg) t?(4> ->'j3>itl UKi/'Jnvtm- 1 ) 
A (ftintfj-fi-) (SiGeJB) 1 2 **TU ^±1:5"; a'/H 3 ttti»l© 

(««■) i owm-r&o 

[0 0 5 8] 

[SiGeJf Ox M $*=y>? /1/jjSg] 

41\ y'jnvitl 1_LH, M<»jgSii-xGexJi 1 2 (X=0.1-0.5, #!)xJ4\ X-0.3) 
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• #tur^ : H 2 

H 2 <om>m$, ft* L < « 2 5 - 4 5 V v y )V/frX~h 19 , *S»»=tt 3 0 V y h ;V/t> 

• |gl C01E*|- 55T^ : S i H 4 

S i H 4 Oiftitt, fflL<li5O~20Oscc m"Cab«5 . #JS»fctt 1 0 0 s c c m 
• ft 2 WBfi^ : 2 % G e H 4 

2%GeH 4 <Dffi,mi±, 0iL<tt2O~5OO s c cmU*D, *3SM£li3 0 0 s c 
c m"Cab -5> o 

VtJE&tt, L< Ji 1 0-1 OOTo r r JfcSKjfctt lOOTorrt? 

• zajs(»«[iaffi) 

Mtts L < ii 650-68 Ott^So 
^ftiSJKlix ffiKli 10-50 nm/53"C*£o 

[0 0 5 9] 

S i i - x G e x m 1 2 coM^^ioT, _tIfi->V 3>ISl l^cW£7K3t» 

SE*W\ ft* L < li 1 5 - 4 5 D y \ fr/fr (*Mfl9^»±, 40V ? h * iOKli, 

IL<l±7 0 0~1 0 0 0t Qftaifi9£W;9 5 0 "C) > f-* w^EKm, * L < ii 1 
0~760Torr 8 OTorr) -C*4. IC, v 'J =1 VW^JSSfcJSBM 

^j3V>-C50nm/minmT^ffi^SMX^ft$-^^it *>0£ L^fe©-C** 0 
[0 0 6 0] 

[0 0 6 1 ] 

#>>T% S i 1 - x G e x m 1 2±CCVDSCi <9 3M&h h bvV ^^113 
So "5 tcLT^$tt-5>#^Sv'J a >JS 1 3 «\ Z<DTm<7)S i 1 - x G e x S 

3>JS13hSii-xGex®12 t <D#®#5£K:fetf S S i 1 - 1 Ge^ll 24"© 

• ^t'J7 77.3. I H2 

ft* t < a 1 5 - 4 5 v y v fr/frx-fr *) , jwawK:tt30'; y h ;v/^-e* 

& o 

• HUN-tf* : SiH 4 

OifcSW:, ft* t<{±5 0-5 0 0SCCM-e$>»K jUMKl^ti 1 0 OSCCM-cabao 

. > 

*-*>/<E*J±, 0tL<fil 0 ~100Torr-e* <9 > #ffl«Jfctt80TorrT**o 

JtfcftzSggti. L<t±650t:~1000 , CT'*l). *ffl«jtct±9 0 0lC-C*4o 
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J&ft&El*. ft* t < l± 1 0~ 5 0 0nm/minT?£&o 
[0 0 6 2] 

m±.^X@^i!9> HI (A) ^SW^I"* ? (7)*#: («#) lOWbtt 

& 0 ::t\ JnlBO J; ? (;»Igi:J:ot S i i - i Ge x fl 2, M<^>V = VS 
1 3 Zmm-r&ttfrt) K, J)i-Mfl (f!)xt^ CVDIg) H^v^T. Ge©Ifl 

s z.tiKttmLxm<Djfx<Dm.m) *m,<D&i$*&*Kx&mw&&)KWW.L%:tfb, si 

i - x G e x Jf 1 2, I^v'J 3>il3 %fjSt&tfct"Cl4o 
[0 0 6 3] 
[f± I) 

HI (A) i:^tlgi:^v>f, mi (B) K^-tXM (IS v £-*H2:Ig) "Cii, ill 
10i:*2O*fr (»*f) 3 0 fc*#fc«*3**rtf»t-e<>«fcv>U 

y)$>t>*tmteMfo&®M*i>x&< ztipm.* lv> (^i-&^j&i?!]-e ! kiw]*-e&&) e 

[0 0 6 4] 

[^fc^Efc* (WW * ] 

HI (B) C^tlgi:^^, HI (C) PftIS (IfcSrl®) -CI± N ftS 13 
KOH+K2 Cr2 O7 +propano 1 +H2 0 

Ci l9Si{iSio.7Geo.3^LT{5t?20ferO»KJtt?it*nrtg"e*>* (D.J.Godbey, et.al. 
, Appl.Phys.Lett., vol.56, no. 4, pp. 373-379(1990)) » EDP(ethylene diam 

ine pyrocatechol) , 82^ K «fc v Si fiSio . 72 Geo . 28 KM Lt« l^390fgf <E> jtRI£-C&fc* "TAB 
(D.Feijoo, et.al., J. Electro. Mat. , vol.23, no. 6, pp. 493-496(1994)) 0 
[0 0 6 5] 

zhK. s i 1 - x Gex si 2^i^*i-^>o mm, mmKx v^*-r^>o *>z>^\± 

N ^xyf>^i:J:>)i*t4o ft^y .fc v 
HF(0. 5%)+HN03+H 2 0 (5 I 40 I 20) 

KX OSio.TGeo.atiSiWL-ClJtJlSffifoa^Jt-Clfe^ll-C** (A.H.Krist, et.al., 
Appl.Phys.Lett., vol.58, no. 17, pp. 1899-1901(1991)) o 
[0 0 6 6] 

-?%t>%, hi (b) ^i-MJj-fr^xeRiriai (c) fcjF-rifc*iefcJ: v#i£ 

I5g3*#dfc$*U> 0 HI (C) fctt, ^HJfeW^J: $ffc»3;h.fc^$#*#om5£Wfc»r 
[0 0 6 7] 

[3I*Si K «£ £ ESS/ft- T ;V] 

itf)$*y'ja^i 1 3 ^flJfflLTEK^^^i-Si £K£ *K ^l^o^fl 

[%Jfc*l2] 
[0 0 6 8] 

H2 (A) ~H2 (D) &£RBLfc**lb N 2 O^JSW^*^*** (« 

mMWftKfrtmt L-cBii^Mt^o 
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[0 0 6 9] 

if, JM&H~>'J 3>3&BCl l±fc»*fl:j*KJ: <9#?L@SiJI 1 4 il&j&ir&o 

Ilffli:y'J3>iSl lfcMU J: £Sfr#4o 

tOXgtcJ:-9-C^$*L*^?LRSiJil 4 14. HfepfcfflHiOJl^ifcoT, &<*>3MiXe 
fc*v*T#WifcLT«WB-*-*o M<b£o&#tt0Hx.tf#M¥ 7 - 3 0 2 8 8 9 -^£08 

[0 0 7 0] 

?LJt/i fc^JS"* Sit § * o 
[0 0 7 1 ] 

[SiGe+Si EPI-J4 *) ftt>-&] 
^tXgJsl^ #?LgSig 1 4±Kv"J A (HlJUUm) t^^ism^B 

§Sii-.Geill 2JJil)l*'>';3^Sl 3*3&JftU ft 2 *>*«Ktt <9 
aiWIKt UtttfUl i: RUT?* So (W) 1 0' tLtii, 112 (A 

) fc*a;ttfc*+J: J ?&fil3i#t& , K (4<9^^X^t?{4. H 2 (B) 04?tw&& 0 

[0 0 7 2] 

S i i - x G e * m 1 2 ^#?LKSi^ 1 4 JiK^jfc-*-* fc&rtfo T, ±!5#-?L«Si® 1 
4*lB****l» , fCi*!!!l ( 7" V — ^ ) fSii^fflLv^ -/'J^-^O*^^ 

oaefttt, «f * l < « 1 5 ~ 4 5 u ? h iMmm\'\u 40 u ? h 

) > -©J£f±> Sfi LU4 700-10 0 0t (*ai«?K»4 9 5 0t) , f-ir ^rtffiirtt 
, $?£ L< tt 1 0~7 6 OTorr (HIKli:i±, 8 OTorr) tifeSo IC> f^v'i^^ 
1<^ISI!I1SPII:*V^5 0 nm/m i n JSJLTO^ftJSgE-e^SS*** £ fc 40 4 L 

[0 0 7 3] 

4*:, CVD8«^&#&ffiLAfti-*»'&W\ WxTJtS K3te*!o-t\ 
[0 0 7 4] 

[2MR<&l!fc* (3* • ^ ] 

112 (b) *c^i-xetc^tv»T? N H2 (o k^i-x® (frmirn) -?»4, £A«9 

3&KK*it4o H2 (b) KTjwyi ^■%x@s.y f ni 2 (o fcTp-r^Hi 

t lx muzz *<Dfrmmi 4Kffii$.*tt%&&z£i,zxy)$mziv&2>o 
, i4' , 14' ' &mmzm&foim%i-z0>ii%m*m&toK7fiVx^z o 

[0 0 7 5] 
[0 0 7 6] 

#*fc*>»2*>*fr3 0± 4 #?LRJ§ 1 4' ' tx?f^^, WW, Tfc 

(4. 

HF+H2O2+H2OO 

£ffiv*TlE5 ( 1 x 1 0 5 ) g«oa^lfc-C#?LRS 14'' *a«WCIfe*i-*o 
[0 0 7 7] 
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[0 0 7 81 

HF(0.5%)+HN0 3 +H 2 0 (5 : 40 I 20) 

izX l)Sio.7Geo.8»*SitWLT«»ari3flFOaKJfc-C»*T!rffi*C** (A.H.Krist, et.al., 
Appl.Phys.Lett., vol.58, no. 17, pp. 1899-1901(1991)) o 
[0 0 7 9] 

[112 (D) £H\ ^HM^i^J: «5^S!i$tL^#^*#^m^:fi<J*»fieil^$tLTV> 
[0 0 8 0] 

[M&Si K£& BB/H2 T - - ;V] 

[SSJfcfli 3 ] 
[0 0 8 1] 

[113 (A) ~H3 (D) *#fiRLfc**ib, *3&iBOl& 3 Olljifl (S5 
#) <*>|Mi#ft*»i9i"*-&o 2 <£> S i 1 - x Gex t^i-aXSHSEx.T, 

® S co?L Jh =Sr S iGe-efir 9 o 
[0 0 8 2] 

S1% HI 3 (A) fcjjt*-J:5fc, m B a y'J3>i«l l±t:»SMi:i5^?LRSi 
11 44:Mt^o NMRfbftfi. ASWfctt, G^m****^"*"*^**-? yfbtfc3S(H 

-re: tizz *)t*%fL%2> 0 zox.mtzxoxj&j&ztiz&iiMSim 1 4 «\ afeii^#it^ 

¥7 -3 0 2 8 8 9-5-K&8^3*l/CV>S 0 
[0 0 8 3] 

^?LSSiS 1 4 WrtS55L^iS(:KW?)^il*^ tt U v> a tiz* <to& 

&z>^tem.'m*MfflLx, ^.^^nmom^^m^mtLxi, mx.tf> & 
nmm^^-t & i t a*r # * o 

[SiGeWftSflh] 

&v>T% #-?L»SiJf 1 4 0M?L*Sii-«Gex"T?itjLi-&o *fetttt, L < te^Oil *) 

H 2 ^sigfitis U * L < fi 2 5 ~ 4 5 U y b «9 . jBHS&Ktt 3 0 U ? h 

~C<£b & o 

• UK 1 C^5!f^ : S i H 4 

S i H 4 a>«*«\ fftt<l±50~2 0 0 sc cm-C*^ *fl»i:tt 1 0 0 s c cm 

X$>&o 

• m 2 Vl&ftffX I 2 % G e H 4 

2%GeH 4 <Dmm±, &!L<li20~5 0 0 sc cmf*^ #fflf&fc»±3 0 0 s c 
c m"C«b Z> o 

f-* Z"<B2Ht* Sf£L<W:l0~l00TorrT?&*K OOTorrt 
5b ^ o 

• && 

suswu ftt L < (* 6 5 0 ~ 6 8 o 
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$,S:MB.te, #?£L<l4 5- 20n m/frX'$>&o 
[0 0 8 41 

m±S i i - x G e x JfOGeOM-tfcli, Wft^Oft-frlfc^ <£ oT^x.* £ fc^nTtg 

^L^^^-tSo #Igfc.fc «9 , WZ-m&S i i - x G e i 1 1 2 7fr*5&fi5S$ *t£ 0 
[0 0 8 5] 

(*a»c»i, 40 V * h „ fflffiii, »i t < ti 7 o o - l ooot (Jfcfflftfc 

ti 9 5 0r) „ f-^^^rtS*»i. L< « 1 0-7 6 OTorr QfcSWfctt^ 8 OTorr 
) -Cab&o 
[0 0 8 6] 

[si epi~j»] 

2fcra»-C**o ll« 10' ' iiLtli, H3 (A) tMS^^t i ^ 

liD^b^Ig^tt, BI3 (B) (Dlnfc-fr&o 5M&f&£f4> HI3 (C 
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